Protective effects of dexamethasone on hypoxia-induced retinal edema in a mouse model.
Hypoxia-induced retinal edema primarily induced by vascular lesion is seen in various conditions such as diabetic retinopathy (DR) and retinal vein occlusion (RVO). The edematous changes in these conditions occur mainly in intermediate and deep layers of retina as a result of disruption of the inner blood-retinal barrier (iBRB). However, the effect of direct and acute hypoxia on iBRB remains to be elucidated. To investigate direct and acute hypoxia-induced changes in retina, especially in astrocytes/Müller cells that are involved in the maintenance of retinal structure and function, we developed an adult mouse model of hypoxia-induced retinal edema by 24-h exposure in a 6% oxygen environment. Immunohistochemical staining of glial fibrillary acidic protein (GFAP) was enhanced mainly in the superficial layer of the hypoxic retina, corresponding to edematous change. Electron microscopic observation of the hypoxic retina showed vacuole formation in astrocyte/Müller cell foot processes around capillaries in the superficial layer, while no abnormal findings in the perivascular areas were found in intermediate and deep layers. Increase in vascular leakage quantified by Evans blue dye and tight junction breakdown detected by electron-dense tracer were observed in the hypoxia group. In the hypoxic retina, microglia was activated and relative gene expressions of pro-inflammatory cytokines were significantly upregulated. Dexamethasone suppressed these hypoxia-induced pathological reactions. Thus, unlike DR and RVO that induce iBRB breakdown in deeper retinal layers, atmospheric hypoxia induced iBRB disruption with subsequent edematous change mainly in the superficial layer of the retina, and that dexamethasone prevented these pathological changes. In this mouse model, direct and acute hypoxia induces retinal edema in the superficial layer of the retina with morphological changes of astrocytes/Müller cells, and is potentially useful for ophthalmic research in the field related to retinal hypoxia and its treatment.